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doi:10.1016/j.ejvs.2009.11.012Abstract A 61-year-old man presented with a 66-mm juxtarenal aortic aneurysm. He was
unfit for open repair. The anatomical proximity of his right renal artery (RRA) and his superior
mesenteric artery (SMA) precluded fabrication of an endograft allowing perfusion of both
vessels. He underwent a hepato-renal bypass to his RRA and subsequent fenestrated endovas-
cular aneurysm repair (EVAR) using an endoprosthesis with fenestrations for the SMA and the
left renal artery (LRA), and a scallop for the coeliac trunk. Follow-up imaging showed all
visceral vessels to be perfused. The use of this limited hybrid approach allows endovascular
treatment of aneurysms that are initially unsuitable for such an approach.
ª 2009 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Open repair of juxtarenal aneurysms in unfit patients is
associated with significant morbidity and mortality.1
Endovascular repair of such aneurysms with fenestrated
endografts (f-EVAR) is associated with good short- and
medium-term results.2,3 The devices are based on the
Zenith platform (Cook Medical Inc., Bloomington, IN, USA)
and customised to each patient’s unique anatomy. The
treatment of most juxtarenal aneurysms should be
possible; however, some constraints on the fabrication of
this type of fenestrated device still exist. If the ostia of two0 445 005.
hru-lille.fr (S. Haulon).
ty for Vascular Surgery. Publishevessels are in very close proximity, then graft design may
not be possible, allowing a fenestration for each vessel. In
this particular setting, we describe a solution which
allowed successful f-EVAR using a hybrid approach.Case Report
A 61-year-old man presented with a juxtarenal aortic
aneurysm of a maximal diameter of 66 mm (Fig. 1). The
patient had significant co-morbidities with a past medical
history of coronary artery disease, pulmonary fibrosis,
rheumatoid polyarthritis, hypertension, dyslipidaemia and
type 2 diabetes.d by Elsevier Ltd. All rights reserved.
Figure 1 (a) Pre-operative CT scan of the aorta showing juxtarenal aneurysm and (b) calcification and stenosis of the external
iliac arteries. MIP reconstruction of the preoperative CT scan (c) showing the proximity between the origins of the superior
mesenteric artery and the right renal artery.
306 G. Lerussi et al.Preoperative axial CT images were reconstructed in
three-dimensional (3D) images on the Aquarius workstation
(Terarecon Inc., Mateo, CA, USA). After centreline recon-
struction, the cranio-caudal distance between the origin of
the right renal artery (RRA) and the superior mesenteric
artery (SMA) was 1 mm. The clock position of the RRA was
11:30 and of the SMA 12:30. on axial view (Fig. 1).
According to the manufacturer’s guidelines for the place-
ment of ‘strut-free’ fenestrations, for an inner vessel
diameter of 33 mm (as was the case with our patient) the
minimum difference allowed for clock positions between
a small fenestration for a renal artery and a large one for
the SMA is 1 h 30 min. Consequently, given the proximity of
our patient’s visceral arteries, design of a graft with three
strut-free fenestrations was not possible and a different
approach was required.
We performed a two-stage hybrid f-EVAR using a right
hepato-renal bypass to maintain right renal perfusion. This
allowed the fabrication of a custom-made fenestrated
endograft with two fenestrations: a large strut-freeFigure 2 3D-VR reconstruction of the hepato-renal bypass (a)
endograft implantation (b). All visceral arteries are patent: the su
stent-grafts inserted through the fenestrations, the coeliac trunk th
the hepato-renal bypass.fenestration for the SMA and a small fenestration for the
LRA (plus a reinforced scallop for the coeliac trunk).
The right hepato-renal bypass (Fig. 2a) was preferred
because a ‘classic’ hybrid approach with total visceral
artery debranching prior to endograft placement was not
considered a possible option. A bypass to the visceral
arteries from the ascending aorta was excluded because of
severe respiratory insufficiency, and a bypass from the iliac
vessels was not possible because of significant bilateral
calcifications. The bypass was performed before the f-EVAR
procedure by a limited sub-costal approach using autolo-
gous saphenous vein graft. It consisted of an end-to-side
anastomosis to the common hepatic artery and an end-to-
end anastomosis to the right renal artery. The right renal
artery origin was ligated proximally. The postoperative
course was uneventful with discharge on day 7. Renal
parameters were unchanged following this procedure.
We performed the f-EVAR. The implantation technique
has been reported previously.2 A covered stent was placed
in both the SMA and the LRA (Advanta V12, Atrium Medicaland of the CT scan performed 7 days after the fenestrated
perior mesenteric artery and left renal artery are perfused by
rough the upper endograft scallop, and the right renal artery by
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confirmed technical success, with exclusion of the aneu-
rysm. A stenosis of the left iliac limb required additional
stenting. The length of the procedure was 155 min and
150 ml of contrast media was required.
Postoperative imaging consisted of a helical CT study
after 7 days. The endograft is shown in satisfactory position
(Fig. 2b) with a small type II endoleak from a lumbar vessel.
There is good perfusion of the LRA, SMA and coeliac trunk.
The hepato-renal bypass is patent. Renal function remained
normal at all times. The patient was discharged home on
postoperative day 18, his hospital stay being protracted
because of issues with glycaemic control associated with
the re-introduction of corticosteroids to control his rheu-
matoid arthritis. A duplex ultrasound examination per-
formed 3 months after the procedure confirmed patency of
all visceral vessels and aneurysm exclusion.
Discussion
Abdominal aortic aneurysms can be treated with standard
endografts if the aortic neck is suitable,4,5 but in 20e30% of
cases this may not be possible, for example, when the
aneurysm is juxtarenal. In this scenario, some authors have
proposed pre-emptive extra-anatomical revascularisation
of the visceral vessels to increase the length of available
neck for endograft implantation.6
The alternative in patients with infrarenal necks
unsuitable for standard EVAR is to use a fenestrated
endograft, with initial reports confirming good short- and
medium-term results.2,7,8 In our case this approach was not
possible because a suitable fenestrated device could not be
manufactured. To overcome this we decided to perform
a modification of the aforementioned hybrid approach. We
chose the hepato-renal bypass because we felt it was the
simplest approach and is associated with good results and
a low complication rate.9 We also felt that it offered the
best option for our patient in terms of minimising the
surgical insult, given his co-morbidities. To our knowledge,
this is the first reported case of the use of a hepato-renal
bypass in this context.
Conclusion
International experience with fenestrated devices is well
validated now, being associated with low peri-operativemortality rates (<2%) and few long-term complications.2,3,8
Nevertheless, the anatomy of the aneurysm neck and
orientation of the visceral vessels may preclude fabrication
of an appropriate endoprosthesis. We propose a simple
modification of the previously described hybrid technique,
which alters the anatomy of the visceral arteries favourably
and offers an appropriate alternative in high-risk patients
where standard f-EVAR reconstruction is not possible.
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